SUMMARY Numerous criteria for the diagnosis of inferior wall myocardial infarction by electrocardiogram (ECG) and vectorcardiogram (VCG) have been published, but they have not been subjected to a systematic, independent evaluation. Accordingly, we studied 146 patients undergoing cardiac catheterization; 63 were normal and 83 had a history of infarction, a significant right coronary lesion and an inferior wall motion abnormality (inferior infarction group). No ECG or VCG criteria were considered in the designation of the two groups; rather, three sets of ECG and VCG criteria were evaluated for this purpose. Specificity was excellent (98-100%) and sensitivity was poor (4-34%) by all three sets of ECG criteria, but the 1949 ECG criteria of Meyers et al. are the least sensitive (4%,p < 0.001). Specificity (90-100%) and sensitivity (82-84%) were very good by all three VCG criteria. The VCG criteria of Starr et al. gave no false-positive results in our normal group. Because of enhanced sensitivity, the overall accuracy of the VCG was higher than that of the ECG for the diagnosis of inferior infarction (90% vs 62%, p < 0.001). We conclude that more recent ECG criteria for the diagnosis of inferior wall myocardial infarction are highly specific, but insensitive compared with VCG criteria.
THE NONINVASIVE, premortem diagnosis of myocardial infarction is important for proper patient evaluation and treatment. The presence of diagnostic Q waves on the electrocardiogram (ECG) is considered strong evidence of previous myocardial damage and their absence is used to refute this diagnosis. The ECG criteria for infarction were developed more than 20 years ago, before modern standardization of ECG response characteristics, and before the availability of sensitive methods for diagnosing myocardial infarction. More recently, the vectorcardiogram (VCG) has been advanced as a diagnostic tool which is superior to the ECG for the diagnosis of infarction. Numerous investigators have published criteria for the diagnosis of inferior wall myocardial infarction by ECG and VCG.1-' However, these criteria, especially those of the VCG, have not been subjected to a systematic, independent evaluation. Therefore, the objective of this study was to compare and evaluate prospectively the sensitivity and specificity of published ECG and VCG criteria for detecting inferior wall myocardial infarction defined by invasive methods. Methods
Patients
The study population consisted of 146 consecutive patients who underwent cardiac catheterization and met criteria for one of two groups. Group 1, the normal group, consisted of 63 patients with normal right-and left-heart pressures, cardiac output, left ventricular wall motion, ejection fraction, valvular function and coronary arteries. Sixteen of these 63 were evaluated for atypical chest pain and 47, whose job required the exclusion of coronary artery disease, were The criteria of the NYHA were the only ECG criteria with both no false positives and with a sensitivity equal to or greater than the other ECG criteria. Also, the VCG criteria of Starr had no false The percentages indicate the indicence of true-negative diagnoses (specificity) for group 1 and true-positive diagnoses (sensitivity) for group 2. Several inherent biases have arisen in studies of the ECG and the VCG, which we have attempted to eliminate in our study. The major bias involved the selection of patient groups. In several studies, the patient group was defined as those with ECG evidence of infarction. 8, 16, 17 Thus, the patients were preselected for study by the very method which was to be evaluated. No ECG or VCG infarction criteria were required for inclusion into our study. Also, postmortem studies preselect those patients with more severe disease and, correspondingly, larger areas of infarction.3 This would probably increase the apparent sensitivity of the ECG and the VCG. Other investi-1027 VOL 63, No 5, MAY 1981 gators have correlated the ECG and VCG with left ventriculographic abnormalities without documenting a clinical episode of myocardial infarction. 18 28 This method may have included patients with silent infarction or inferior wall motion abnormality from chronic ischemia without infarction.
We selected our criteria for inferior myocardial infarction to avoid the above-noted biases in the previous studies. Each of our patients had historical, enzymatic and cardiac catheterization evidence of in- than 50% of their patients satisfied ECG criteria for inferior infarction at the time of their study. Our results are similar to theirs in that the ECG was equal in specificity, but much less sensitive, and therefore, less accurate than the VCG for the diagnosis of inferior infarction.
Several characteristics of the 12-lead ECG are likely to result in lower accuracy of diagnosis compared with the VCG. The first characteristic is the inherent measurement error. At a paper speed of 25 mm/sec, a 40-msec displacement would occur over a distance of only 1 mm. Thus, as a practical matter, measurements are an approximation to the nearest 10 msec. In addition, it is difficult to determine accurately the onset of the QRS complex. In contrast, VCG loops are recorded at 2.5-msec intervals, making the duration of superior or inferior forces accurate to within 1 Clinical observations of the QT interval and T waves during block or stimulation of the stellate ganglia4 5, [8] [9] [10] [11] [12] in patients with the long QT syndrome suggests that the relative predominance of left adrenergic neural activity in the heart is the pathogenetic mechanism of the long QT syndrome. 4 8,11 However, it is still unknown whether adrenergic neural asymmetry is due to function derangement of the sympathetic nervous system4' 8 or to cardiac focal neuritis, which may alter reception of sympathetic neural traffic. '3 Exercise or isoproterenol infusion reportedly produces marked prolongation of the QT interval and T-wave alternans, and may precipitate ventricular tachyarrhythmias in patients with the long QT syndrome.4 7 14 15 In this study we examined whether reflex sympathetic activation by Valsalva maneuver evokes prolongation of the QT interval and precipitates ventricular tachyarrhythmias and evaluated the effect of propranolol, a drug commonly used in the treatment of this syndrome, on the Valsalva-induced prolongation of the QT interval.
